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10 Clims. 
1 
lVly invention relates general!y to tension con- 
trol systems, and if bas-referencc in particular 
te ..control systenîs for reel .motors and the like 
utilizing .tensiometer devices responsive to the 
tension.of a stripof mater!al. 
Generally stated ït is an object of my invention 
to provide a ter ion control sysem .that is simple 
and inexpensivi to manufacture, and is efficient 
and reliabl¢ .in .operation. 
"More spechïcally it-is an objec, of my invention 
te provide, in-a conrot system for a ree! motor, 
for ning.a tensiÇmeter deice for controlling the 
operation.of the reel.motor bY me_ans of a gener- 
ator of the regulang type. 
Anther.obj.ect of my invention is toprovide, in 
a control system for a reel motor, for utilizing 
a regulating generator for controlling the voltage 
pplled- to thc reel motor in accordance with the 
operating position of a tensiometer device respon- 
sire fo the tension o a strip of material being 
woud on a reel, and for modifying the control 
of the regulating generator in accordance with 
the.transiCnt variations in the voltage applied to 
the eel motor. 
Yet another object of my invention is to prò- 
vide; in a control system for a reel motor, for 
vaying the basic energization of the reel motor 
generator .field winding i.n accordance with the 
spee, of a mil1 or other work device supplying a 
strip of material to the reel device, and for utiliz- 
in a tensiometer device actuated by the strip for 
varying the excitation from this base. value. 
If is an important object of my invention o 
provide, in a tension control system, for vary- 
ing the otput voltage of a tension control regu- 
lating generator in accordance wi-th tension of a 
strip of maerial being wound on a reel device 
and or stabizing: the operation, of the regulat 
1 generatö by ui.lizing a differential field 
winding on the egï!laing generator which is 
energized in accordance with variations in the 
voltage, supplied te the reel motor. 
Another.im, portnt object- of my irvention is. o 
provide,.in a control system for a reel motor con- 
nected in driving relation with a reet deice, for 
regulating the fleld excitation of th reel motor 
sa as. fo match the counter E. M. F.. of the reel 
motor with thespeed of- t;he milL nd for egulat- 
ing. the energiztion o_f' the amaure in. response 
t operati¢m of a tens!qCter device ctted by 
a stril of- mateial being: vounl on the reel de- 
vice. 
A further obect, of my ivention is to proicle, 
i a co.ntol: systen f»x a, reeI metor conncted 
i d%vln geltion,. ih ..reel de.ce fç ban- 
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dling a stripof material, for regulating the ten- 
sion of the strip by utilizing a regulating gener- 
ator to vary the voltage applied to the armature 
oï the reel motor in accordance with the operat- 
6 ing position of a tensiometer device actuated by 
the strip, and for stabilizing operation of the reel 
motor by modifying the output voltage of the 
regulating generator inaccordance with a differ- 
ential between the voltage applied to the arma- 
10 ture of the reel motor and a voltage which is 
substantially proportional to the speed of the 
strip of material. 
Other objects wi!l in part be obvious, and wfll 
in part be explained hereinafter. 
16 In practicing my inention in one oï its forms, 
the field excitation of a reel motor coïmected in 
driving relation with a- reel device for winding a 
strip of material proceeding from a mill stand 
 or other work device is provided by a regulating 
20 generator which maintains a predetermined re- 
lation between the counter E. M. F. of the reel 
motor and the output voltage of a pilot gener- 
ator driven by the mitl stand. The voltage 
plied to the armature of the reel motor is pro- 
26 vided basically by excitation of the field windinff 
of the reel motor generator from a source oî 
reference voltage which is utilized to determine 
the speed of the mill stand. Regulation of the 
voltage applied to the reel motor armature 
30 provided by a regultlng generator conneeted in 
shunt relation with the generator field v¢inding 
and the source of reïerence voltage, and whose 
output voltage is basically responsive to the 
erating position of a tensiometer device actu- 
5 ated by the strip. The output voltage oï the regu- 
lating generator is- stabilized by utilizing a cumu- 
lative pilot field winding energized by the pilot 
generator and a differential voltage field wind2ng 
which is energized in accordance with the arma- 
40 ture voltage of the reel motor. A limit switch on 
the tensiometer device cuts in a control resistor 
in the öperating circuler of the tensiometer 
vice fo limit the speed of-the reel motor to a value 
slightly higher than the mill speed in the mini- 
45 m!]m tension position of the tensiometer device. 
Fer a more complote understand]ng of ne 
nature and scope o my invention reference may 
be ruade to the following detafled description, 
which may be read i,n connêction with the ac- 
50 companying drawing in which the single figure is 
a diagrammatic view o a tension control system 
embodying the invention in one of its forms. 
Referring to the drawing, the reference 
moral 0 my denote generally a tension cntzrA 
55 system for controlling-the operation of a reel 
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motor f2 which may be connected in driving re- 
lation with a reel devlce 13 for winding a strip of 
material 4 proceeding ïrom between the rolls 
 of the last stand of a sri mfll or the e. 
The rolls  may be coected in ivi rela- 
tion with a mfll motor 6 havi an armature 
and a fleld windg 6b. e fleld w 
may be connected to a suitable source of sub- 
stantially constant voltage represented by the 
conductors S ,and 9 by means of a fleld rheo- 
star 20. 
e armate 16 may be supplied with elec- 
trical energy from a mill generar 22 havi an 
armate 22 and a field winding 22b. e field 
wng b may be coected tough section 
 of a toaster rheostat 2  a variable voltage 
soce of reference voltage represented by the 
conductors  and 2. 
Th variable voltage may be provided in a 
suitable manner be, for example, derived from 
the conducrs   and  9 and by means of a rheo- 
star or potentiometer device  which may be 
actuated by means of a rhe0stat motor 28. 
eration of the rheostat motor 8 may be con« 
trolled by mea of a rheost mor generator 
 having a field winding b which may be 
lectively connected to a soce of control voltage 
in opposite senses by means of "rae" and "lower" 
push button switches 2 and  respectively. 
e rl motor 2 may compte an armare 
 2a hav a series compensatg field winding  
connected in series circuit relation therewith, and 
ma and regulatg field windgs c and , 
respectively. The ma fie]d wding c may 
be supplied with sucient excitation  lit the 
rl motor to a sale maxum speed hein, for 
example, connected fo e conducrs 8 and . 
e regulati field wg  may be sup- 
plied with electrical energy from a counter 
E. M. F. regulating generator  having an arma- 
ture 35, a current field wdg b, an anti- 
ht field nding c, a self-energizin field 
windg 3, a stall teion field windg , a 
voltage field w 5 and a pattern field wind- 
i 35g. 45 
e self-energizg field wd 6g may be 
connecd in sees circuit relation with the 
aature .a and the reatg field winding 
2g of the reel mor. A rectffier device  may 
be connected in series ccuit relation therewith 
so as to provide for culatively energizing the 
field winng 2g. A resisr $ may be con- 
nected  series ccuit relation with the arma- 
ture 6a and the self-eneg field winoEng 
for normally limiting the excitation thereof fo 
such a value as to substantially comnsate for 
the air gap magnemotive force losses of the 
regulatg generator. An adtional restor 
may be connected in series coecuit relation with 
the armature and the self-energizg field wind- 60 
ing for reducing the excitation of the self-ener- 
gizing field winding in the mm or sp posi- 
tion of the toaster rheostat 2. is may be 
effect by utfling a lit switch  having a 
contact member a which normglly shunts the 65 
resistor S and which is actuated fo the open si- 
tion when the toaster rheostat 2 is operated to 
the mi or stop position. 
In order fo provide for conolling the excita- 
tion of the regulatg field ndg 12g of the 70 
reel motor to maintain a subsntially consent 
value of counter E. M. F. for a given strip sed, 
the patte field winng 6g may be coect 
to be energed in accordance th the output 
volge of a pilot generar 2 cecd in driv- 
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ing relation with the mfll motor 16. The voltage 
fleld winding 35.f may be connected across the 
armature 12a of the reel motor in opposed rela- 
tion to the pattern field winding 35g. The cur- 
rent field winding 35b may be connected cumu- 
latively with respect to the pattern field winding 
across the series compensating field winding 
of the reel motor. The anti-hunt field winding 
35c may be connected across the armature 
of the regulating generator fo stabflize the out- 
put voltage thereof. The stall tension field wind- 
ing 35e may be connected to a suitable source of 
control voltage being, for example, connected by 
means of contact member 40b of the switch 4e to 
the conductors 18 and 9 so as to provide a fixed 
value of field excitation for the regulating field 
winding ! 2g when the mfll is stopped. 
The armature i2a of the reel motor 12 may be 
supplied with electrical energy from a reel motor 
generator 44 having an armature 44a and a field 
winding 44b. The armature 44a may be con- 
nected in closed circuit relation with the arma« 
ture 12 of the reel motor. The field winding 44b 
may receive ifs base value of energization in ac- 
cordance with the speed of the strip 14, being, 
for example, connected to the variable voltage 
conductors 9 and 25 through a section 24b of 
the toaster rheostat 24. 
The excitation of the generator field winding 
44b may be regulated from this base value by 
means of a tension regulating generator i6 hav- 
ing an armature 46a, a self-energizing field wind- 
ing 4Gb, a bias field winding 46c, a tension field 
winding 46d, a stabilizing voltage field winding 
i6e, a neutralizing PilOt field winding iG/, an 
anti-hunt field winding 46g and a forcing field 
winding 46h. 
The armature 46a may be connected in shunt 
circuit relation with the generator fleld winding 
44b and the source of variable reference voltage. 
The self-energizing fleld winding 46b may be 
connected in seriei circuit relation with the field 
winding 44b and the source of reference voltage, 
so as to provide for compensating for the air 
gap magnetomotive losses of the regulating gen- 
erator when the net effect of the remaining con- 
trol fields is zero and the armature current is 
.also zero. The anti-hunt field winding 46g may 
be connected across the armature 46a in the 
usual mariner. 
In order to provide for varying the energiza- 
tion of the armature 12a of the reel motor in 
accordance with the tension of the strip , the 
tension field winding 46g may be connected across 
a bridge circuit 48 comprising fixed resistors 
and Sb and variable reiiitori 4c and 4g ar- 
ranged in a Wheatstone bridge circuit. The vari- 
able resistors 4c .and 48g may be in the form of 
tapped resistors having a plurality of flexible 
contact members 48e connected thereto at spaced 
intervals, and which may be actuated by a ten- 
siometer device 4 having an arm 50a depending 
from a bell crank lever 5 actuated by means of 
fiuid pressure means 5! and having mounted 
thereon a follet 62 which engages the strip of 
material 14. 
With the follet 52 in a predetermined operat- 
ing position corresponding to the desired value 
of tension in the strip of material 4 the effec- 
tive values of the resistors 48c and 48g may be, 
for example, substantially equal. Movement of 
the follet 62 downward progressively actuates 
more of the contact member 48e associated with 
the resiætor 4c into engagement with each other, 
thereby reducing the effective value of the re- 



sistor, 4:$«. M0vemen Qf the rouler 62 up.w-ard 
l'ikewise reduces the effec.e valuv, o th.e resistor 
g: These moements produce ccatg cur- 
ren tough the teion field winn 4g- in 
opsite senses, thus controllin the outpt volt- 
age- of he tensio egula.ti.ng generator 46 i ac- 
codce with the tension of the sri 1.4, sò as 
 resore hdesired vlue oî strip. ension. 
In order to provide for stbilizing th ora- 
tion of e reguag gene«or 46, he stabiliz- 
i voltge field wining 6« may be connected 
in a derenti sens across the a.rmature 
of the reel: moor The pilot Eetd wi-nding 46] 
my be coeced in: a muiati.ve sense tò he 
ilt generaor: 42 se S fo substti-ally noUrri- 
Ce the. magnetemotive force of the vette field 
.inding u:nder ea- stte conditions. During 
traïent, conditionS, the ltage aeroes the arma- 
ture 2oE w.ill wr with respect fo the-voltage 
the . fiot. gerator 45, in epsite senses, depend- 
ing on whether the tensio field voeindin 4g is 
ftiong, fo: effet an inease er a decrease in 
the excitatien of the field, winding 4b of the 
reel. motor generator. The voltage field inding 
4$e may thus be used in a derential sense to 
stabfie operation er the. regulating generator 
in either direction. 
 erder  prode for limiting the speed of the 
reel motor in the event that the strip 14 should 
break,  limit switch 4 may be conneeted in oper- 
ating relation ith the bell erank  of the ten- 
siometer device 49, the limit switeh hang a 
contact.member 4b disposed fo on in the mini-. 
mum tension sition fo iert « rheostat  in 
series circt relation with the tension field wind- 
ing 4g. Ai the saine time a contact member 
4a of the lit switch 4 may be disposed fo 
inrrupt the energizing circuit 0f the bias field 
woEng 4c so as fo reduce the net value of the 
ttern field on the tension relating generator. 
In normal operation, the counter E. . F. reg- 
ulating generator  matches the voltage of the 
pilot generator 42 against the net effects of the 
crent and voltage field windings b and 
so as fo va the energization of the regulating 
field winding $2g of the reel motor fo mainta 
a predetermined relationship between the comater 
E. . F. of the reel motor and the speed of the 
strip 14, thus compeating for the change in 
reel diameter as the strip I is wound thereto. 
The principal energization of the .armature of the 
reel motor 12 is controlled by means of the ten- 
siometer device 4 which is actuated y the strip 
14 fo vary the excitation of the tension field wind, 
ing 4g in opposi senses dependg  whether 
the tension of the strip increas or decreases 
frein the desired value. 
Vaatio in excitation of teion field wind- 
ing 4g reversibly control the output voltge of 
trie tension regating generator 4S, so as o 
the output voltage of the reel motor generator 
44 and hence, the armature cent of the reel 
motor 12, so as to restore the tension of the strip 
to the desired value. The ampere turns of the 
teion field wding 4@g will be substantilly 
proportional fo the eor in the position of the 
teiomer.roll 2 and are in a .direction such as 
fo corct that error. 
Under steady conditions, the derential ara, 
pere turns of the voltage field windings 4Se will 
be subsntially neutralized by the cumulative 
ampere tur of the-pilot field winding 4S/. Dur- 
ing a change in the output volge of the tension 
regulating generat, howevcr, the fferential 
wtH ext between theoe two r example, when 
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the; tensfQn regulat.i-ng generator 46 is operatg 
o: increase hel voltag.e a:pptied ta the field wind- 
ing. 44b  Qf -the reel mptor geneator the voltage 
lield winding 4.6e: w.ill- bave more mçere turns 
5 thon the pilot field winding ,and henve the voltage 
field winding affords a differeniat stabfiizing in- 
fluence which tends to prevent over-shoQting of 
the' regulating generator. The sme condition 
holds w-bon the regulating generator is operating 
10 fo reduce the excitation of the fietd wnding 
During a speed change of the mill,, the forcing 
field inding 45h wi-ll be- energized i.n accord- 
once with the voltage applied fo the rheostat 
motor $, which wflt be. proportional to the rate 
1 of change, o speed of the rail1, so tha its ampere 
turns wil! be proportio.nal to the rate. of change 
of mfil speed, This winding operates to modify 
the output voltage of the tension regulating gen- 
erator 4S, so as t. anticipate a change n tension 
2o o the strip !4 due t0. the changing of mill speed, 
thns Prmitg he valu of tensi:on to be main- 
tained,, withou$, requring an ezr0r therein to 
iïect operation. Of the tensiometer device. 
When .the milt i running at threading speed 
.5 _and beZ0r th reel. is threded, the tensiomter 
ro!l 2 wi!l be in the extrerae low tension position, 
and the !irait switch 64 wi.ll be open.. A Constant 
voltage from the bridge circuit. 41 will be im- 
pressed on the tension, field winding Sg through 
3O the threading speed rhe0stat. 6. The ampere 
turns, of the tension field winding are accumula- 
rive with respect to the ampere tuzns of the pilot 
lïeld winding. Thus the threading speed of the 
reel raay be adjusted bY, meana of the threading 
35 speed rheostat to. a value which is s!ightly higher 
thon the strip speed. 
Sheuid if be desirable fo, begin raising the speed 
of the mill be£ore the reel is threaded, the ener- 
gization Of the pilot, fie!d winding $g will be in- 
40 creased, sa that the threadng Sleed: of the reel 
wili romain in the desired relation to the mill 
speed, thus insuring a tight, wrap er the strip on 
the reel. As soon as the strip is wrapped on the 
reel. the tensiometer roll  is actuated by the strip 
45 I, and the limit switch . closes, shorting out 
the threading speed rheostat. 6, fo obtain normal 
energizatien of the tension field winding 
and connecting the bas. field winding ,.$c to the 
conductors $ and $. so as fo place the regtfl.at- 
5O ing generator 6 in lu.il cnrol. of the reel motor 
generater voltage. 
When the mill is StOl..ped the lirait switch 
operates fo insert the contr01 resistor $9 in cir- 
cuit relation with the armature a of the 
 counter E. M. F. regulatinE generator , so as fo 
"detune" the regulating generator, and to con- 
nect the talled field winding 6c to provide a pre- 
determined output voltage for the regulating gen- 
erat0r fer raaintaining stalled tension. 
6O Frora the above description and the accom- 
panying drawing if will be apparent that I have 
provided n a simple and effective manner for 
controlling the operation of a reel motor by 
means of a tensiometer device. By utilizing 
6 regulating generator responsiv.e to the operat- 
ing pos]:tien of the tensioraeter device for con- 
tr011ing the armature curren of the reel motor, 
accuate control of the strip tension ma, be 
maintained. By u.tiliz!ng opposed voltage and 
70 pilot lïeld windings on the regu]ating generator 
th¢ operation thereof may be stabilized so as fo 
effectively prevent hntng 
Snce certain changes may be mode in the 
above-describe.d const.uctioni nd: differÇnt em- 
75 bodiments çff h vehtïoh a: ble made w.ithot 
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teparting ffom the spirit andscope theeof, itis 
intended that all the marrer contained in the 
above description and shown in the accompany- 
ing drawings be taken as illustrative and hot in 
a limiting sense. 
I claire as my invention: 
1. A control system for a motor connected in 
driving relation with a device for handling a strip 
of material proceeding ïrom a work device com- 
prising, excitation means for the motor respon- 
sire to the speed of the work device, generating 
means disposed to supply electrical energy to the 
motor, excitation means connected to control the 
output of the generating means in accordance 
with the speed of the work device, a regulating 
generator connected to vary energization of the 
excitation means of the generating means, said 
regulating generator having excitation means, 
and circuit means including a tensiometer device 
actuated by the strip connected fo reversibly en- 
ergize said regulating generator excitation means. 
2. In a control system for a motor connected 
in driving relation with a device for handling a 
strip of material, said motor having field and 
armature windings, regulating means effective to 
energize the  field winding in accordance with 
the speed of.the material, generating means con- 
nected to supply electrical energy to the arma- 
ture winding, circuit means providing a base ex- 
citation for the generating means in accordance 
with the speed of the material, and additional 
regulating means connected fo vary the excita- 
tion from said base value in accordance with the 
tension of the strip of material. 
3. In a controt system or a dynamoelectric ma- 
chine connected in driving relation with a device 
operable to handle a strip of material, said ma- 
chine having an armature and a field winding, a 
regulating generator connected to effect energiza- 
tion of the field winding to maintain a predeter- 
mined relation between the counter E. M. F. of 
the motor and the speed of the strip, generating 
means connected in electrical energy transferrin 
relation with the armature of the motor, an addim 
tional regulating generator connected to supply 
field excitation to the generating means, excita- 
tion means for the additional regulating gener- 
ator differentially responsive to the speed of the 
strip and the armature voltage of the dynamo- 
electric machine, additional excitation means ïor 
the additional regulating generator, and circuit 
means including a tensiometer device actuated 
by the strip connected to reversibly energize said 
additional excitation means. 
4. In a control system for a motor connected 
in driving relation with a device for handling a 
strip of material proceeding from a work device, 
said motor having an armature and a field wind- 
in, reflating means connected to effect ex- 
citation of the fie!d winding to maintain a prede- 
termined reiation ,between the speed of the work 
device and the counçer E. lVl. F. of the motor, 
generating means connected to effec energiza- 
tion of the motor armature, said generatin% 
means having an excitation field winding dis- 
posed fo be cormected fo a source of variable ref- 
erelce voltage which determines generally the 
speed of the work device, an additional regulat- 
ing generator connected fo supply electrical en- 
ery to the excitation field winding of the gen- 
erating means, said additional regulating gener- 
ator having a tension conrol field winding and 
a self-energizing type of field winding connected 
in circuit relation with the field winding of the 
generating means and the source of reference 
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voltage, and control means including a tensiom- 
eter device actuated by the strip connected fo 
reversibly energize the tension control field 
winding. 
5 5. In a control system ïor a motor, said motor 
having an armature and a field winding, regu- 
lating means effective to control the excitation 
of the field winding fo maintain a predetermined 
relation between the motor counter E. M. F. and 
t0 the speed of a strip of material which is col- 
trolled by the motor, generating means con- 
nected to supply electrical energy to the arma- 
ture, a regulating generator connected to control 
the output voltage of the generating means, said 
t regulating generator having opposed field excita- 
tion means responsive to the speed of the strip 
and to the armature voltage of the motor, and 
additional field excitation means connected fo 
be reversibly energized in accordance with varia- 
20 tions in the tension of the strip above and below 
a predetermined value. 
6. In a control system for a motor having an 
armature and a field winding and connected fo 
handle a strip of material, a regulating genera- 
25 tor connected fo energiz the lïeld winding to 
maintain a predetmunined relation between the 
counter E. M. F. of the motor and the speed oï 
the strip, generatin means connected to supp]y 
electrical energy fo the motor armature, an ad- 
30 ditiona] regulating generator connected to regu- 
late field excitation of the generating means, 
said additional regulating generator having a 
plurality of field windings including cumulative 
and differential field windings energized respec- 
.. tively in accordance with the speed of the strip 
and the voltage of the reel motor armature, cir- 
cuit means including a variable impedance 
bridge circuit responsive to strip tension con- 
nected to reversi,bly energize another of said p]u- 
 rality of field windins, and additional circuit 
means including switch means open when the 
strip tension reaches a predetermined minimum 
value connecting another of the plurality of field 
windings cumulatively with respect to the first 
45 of said plurality of fie]d windings. 
7. The combination with a motor having an 
armature and a plurality of field windings and 
connected in driving relation with a device to 
handle a strip of material proceeding from a 
50 work device whose speed is controlled by a mas- 
ter rheostat which varies a reference voltage, cir- 
cuit means connecting one of said field windings 
to a source of substantially constant contro] 
voltage, a regulating generator differentia]ly re- 
55 sponsive fo the speed of the work device and the 
counter E. M. F. of the reel motor, circuit means 
including a rectifier device connecting the regu- 
lating generator to effect excitation of another 
of said field windings cumulatively with respect 
60 to said one of said field winding, a generator 
having an armature connected in circuit relation 
with the motor armature and having a field 
winding, circuit means connected to energize the 
generator field winding in accordance with the 
65 reference voltage, an additional regulating gen- 
erator connected in shunt circuit relation with 
the generator field winding, said additional reg- 
ulating generator having a plurality of field 
windings, circuit means including a tensiometer 
70 device responsive to tension of the strip con- 
nected to reversibly energize one of said plural- 
ity of additional regulating generator field wind- 
ings in accordance with variations in strip ten- 
sion above and below a predetermined value, cir- 
75 cuit means connecting another of said plurality 
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of windings differentially in accordance with the 
armature voltage of the motor, and additional 
circuit means connecting yet another of said 
plurality of ield windings in accordance with 
the speed of the work device in optosed relation 
to the aforesaid differential voltage winding. 
8. In combination with a motor, a generator 
connected to supply electrical energy to the mo- 
tor, said generator having a ield winding con- 
nected to a source of excitation, and a regulat- 
ing generator connected in shunt relation with 
the generator teld winding and excitation source 
to vary the excitatlon of the ield winding, said 
regulating generator having a se]_f-energizing 
teld winding connected in series circuit relation 
between the generator ield winding and the 
source of excitation. 
9. The combination with a motor having an 
armature and a pair of ield windings, said mo- 
tor being connected in driving relation for han- 
dling a strip of material, of a pilot generator 
connected to produce a voltage proportional to 
the speed of the strip, circuit means connect- 
ing one of said ield windings to a substantially 
constant voltage source, a regulating generator 
having a plurality of field windings including a 
pattern field winding connected to the pilot gen- 
erator and cumulative and differential ield 
windings energized in accordance with the ar- 
mature voltage and current of the reel motor, 
respectively, circuit means including a rectifier 
device connecting the regulating generator to 
effect cumulative energization of another of the 
motor fleld windings, generating means con- 
nected to supply electrical energy to the motor 
armature having ield excitation means con- 
nected to a source of reference voltage, an addi- 
tional regulating generator cormected in shunt 
circuit relation with said ield excitation means 
and said source, said additional regulating, gen- 
erator having a plurality of field windings in- 
cluding a tension fleld windtng disposed to be 
connected for reversible energization in a bridge. 

10 
circuit variable in resistance with the tension 
of the strip of material, circuit means coImect- 
iIg another of said additional regulating genera- 
tor field windings to the pilot generator, and ad 
5 ditional circuit means connecting yet another 
of said additional regulating generator field 
windings across the motor armature in opposed 
relation to said another of said additional regu- 
lating generator ield windings. 
10 10. In a control system for a motor cormected 
for handling a strip of material, a regulating 
generator connected to control the supply of 
electrical energy to the motor, said regulating 
generator having a plurality of ield windings, 
15 circuit means connecting one of said ield wind- 
ings to a substantially constant voltage source, 
a tensiometer device actuable to different oper- 
ating positions in accordance with the tension 
of the strip of material, circuit means cormect- 
20 ing another of said ield windings in a bridge 
circuit including variable impedance means op- 
erated by the tensiometer device, a resistor con- 
nected in circuit relation with said another of 
said field windings, and switch means operable 
25 in response to movement of the tensiometer de- 
vice to a minimum tension position to provide 
a shunt circuit about said resistor and discon- 
nect said one ield winding from said source. 
WILLIA1VI T. HUNT, Jm 
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